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ABSTRACT 


Productivity  is  looked  upon  by  most  as  the  key  to  our  American 
standard  of  life;  however,  as  evident  by  the  successes  overseas,  the  United 
States  seems  to  be  only  now  coming  to  grips  with  the  true  essence  of 
productivity  --  human  resource  management,  This  paper  will  look  at  the 
changing  nature  of  productivity  as  it  relates  to  job  design,  participative 
ma n a g e me n t ,  and  the  increasing  use  of  incentives,  feedback,  and  goal 
setting,  Likewise,  a  brief  discussion  of  organizational  design  and  recent 
developments  toward  work  motivation  will  point  up  that  the  real  key  for 
productivity  improvements  lies  with  management,  This  then  will  help 
establish  why  there  are  real  productivity  issues  that  need  to  be  addressed 
in  the  Navy  shipbuilding  program  in  the  areas  of  engineering  design,  water¬ 
front  ma n a g e me n t ,  and  Navy  Project  ma n a g e me n t ,  The  essence  of  these  issues 
relate  hinder  a  nces  to  achieving  productivity  improvements  due  to:  (1) 
poor  organizational  structures  which  preclude  inclusion  of  productivity 
considerations  early  in  the  design  phase;  ( 2 )  i  mp  r  o  p  e  r  attention  and 
training  provided  to  the  first  level  supervisors  at  the  waterfront  and  the 
failure  to  recognize  the  valuable  contribution  these  people  could  provide; 
and,  (3)  the  crucial  requirement  for  having  qualified  and  experienced  ship 
production  personnel  on  Navy  ma  n a g e me n t  t  e a  ms , 
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I  NTRODUCTI  ON 


Has  the  necessity  to  meet  tight  schedules  and  constrained  fiscal 
demands  precluded  the  Navy  and  shipbuilder  from  realizing  their  role  in 
improving  productivity?  On  the  contrary,  we  feel  that  just  because  of 
these  demands,  attention  to  shipbuilding  productivity  is  even  more 
crucial,  Productivity  issues  in  Navy  shipbuilding  can  encompass  many 
aspects,  from  management  to  industrial  capabilities,  We  believe  however 
that  ma  n  a  g  e  me  n  t ,  in  broad  t  e  r  ms ,  is  the  key  factor,  both  in  the  production 
environment  and  design  development  as  well, 

The  generic  definition  of  production  is  the  act  of  producing,  but  we 
all  know  that  in  Navy  shipbuilding  the  real  definition  is  based  upon  the 
successful  completion  of  a  system  within  cost  and  schedule,  while 
realizing  maxi  mum  eff  i  ci  ency,  Navy  shipbuilding,  by  its  nature,  is  a 
c  o  mp  I  ex  and  c  u  mb  e  r  s  o  me  effort,  never  totally  suited  to  o  p  t  i  mu  m  produc¬ 
tivity  from  technology  alone,  Therefore,  the  Navy  shipbuilding  community 
must  look  beyond  the  obvious  plant  capability  issues  and  look  at  philoso¬ 
phies  and  methodologies  in  the  way  the  community  conducts  business  and 
manages  i  t  s  pr oj  ect  s , 

This  paper  intends  to  point  out  the  need  for  the  entire  Navy  ship¬ 
building  community,  including  Navy  management,  to  examine  current  philoso¬ 
phies,  to  get  beyond  the  reactive  response  mode  and  begin  to  reassess 
manage  me  nt  capability  at  every  technical  level,  There  is  a  need  to 
reassert  ourselves  to  recognize  the  uniqueness  of  Naval  construction  as  a 
specialized  industry  to  be  ma n a g e d  by  highly  experienced  and  dedicated 
shipbuilding  people,  who  will  call  upon  their  technical  experience  and  the 
recent  d  e  v  e  I  p  me  n  t  s  in  h  u  ma  n  resource  ma  n  a  g  e  me  n  t  to  create  a  positive 
i  mpac t  on  shipbuilding  productivity, 

Our  intent  here  is  not  to  attempt  to  provide  the  ultimate  specifica¬ 
tion  for  management  success,  but  with  a  great  deal  of  objectivity,  to  make 
observations  based  on  our  experiences  which  directly  and  indirectly  are 
affecting  productivity  today, 


The  Nature  of  Productivity 

In  the  business  and  commerce  world,  management,  labor  and  government 
all  recognize  that  productivity  has  been  the  key  to  our  American  standard 
of  living  and  that  steps  must  be  taken  to  enhance  it,  Despite  this  fact  it 
is  interesting  to  note  that  there  is  no  universally  accepted  definition  of 
just  what  productivity  is,  That  is,  there  is  no  single  set  of  measures  or 
indicators  which  a  business  or  government  agency  can  utilize  to  measure  its 
productivity,  Different  measures  are  used  in  different  situations. 
However,  it  is  generally  accepted  that  productivity  is  thought  of  as  a 

ratio  concept  --  the  ratio  of  the  output  of  goods  and  services  produced  and 
generated  by  an  organization  divided  by  the  input  used  to  produce  them,  In 

such  a  labor  intensive  e n v i  r  o n me n t  as  the  shipbuilding  industry,  a  large 
share  of  the  consumed  resources  is  manpower  --  both  managerial  and  water¬ 
front  craftsmen,  Despite  major  technological  advances  over  the  past  fifty 
years,  it  is  b  e  c  o  mi  n  g  increasingly  mo  r  e  difficult  to  generate  large  pro¬ 
ductivity  improvements  purely  through  technology,  Combined  with  the  fact 
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that  the  current  economic  and  fiscal  situation  is  precluding  large  capital 
improvements  in  equipment  and  facilities,  most  shipyards  must  look  to 
better  human  resources  management  as  their  best  hope  for  improving  produc¬ 
tivity. 


A  major  input  to  the  productivity  ratio  is  the  whole 
area  of  ulitization  of  human  resources,  Historically, 
efforts  to  improve  human  resource  productivity  have 
focused  on  asking  for  " mo r  e " .  E mp I  o y e e s  have  been 
pressured  to  work  harder  and  increase  their  output, 

In  recent  years,  however,  the  potential  for  gains  from 
this  strategy  has  been  blunted  by  legislation,  unions 
and  social  norms  which  no  longer  permit  the 
"sweatshop"  mentality  in  our  business  and  commerical 
institutions,  As  a  result,  most  efforts  to  increase 
h u ma n  resource  productivity  have  c o me  to  focus  mo r e  on 
the  inputs:  cutting  back  staffing  levels  as  much  as 
possible;  replacing  people  by  less  expensive 
e q u i  p me n t ;  and  so  forth,  People  are  seen  as  a  direct 
expense,  and  productivity  can  be,  achieved  by  cutting 
this  expense  as  much  as  possible, 

This  management  attitude  inevitably  leads  to  worker  resentment  and  work 
slowdown,  Likewise,  workers  tend  to  view  changes  toward  productivity 
improvement  from  managers  who  feel  their  work  force  is  only  another  "direct 
expense"  as  tricks  or  ways  to  ease  them  out  of  a  job, 

However,  many  enlightened  organizations  are  beginning  to  recognize  a 
relatively  new  area  for  increasing  productivity  of  the  human  resource 
without  reducing  the  inputs,  They  are  discovering  that  by  designing  new 
systems  and  managing  the  job  with  a  more  enlightened  human  resource  manage¬ 
ment  approach,  that  the  workers'  output  increases  without  the  necessity  of 
working  harder,  In  other  words,  these  forward-thinking  organizations  are 
rediscovering  the  truth  of  the  old  adage,  " Wo r k  s ma r t e r ,  not  harder,"  This 
concept  also  applies  to  management  and  project  organizations  as  much  as  it 
does  to  a  waterfront  welding  team,  As  will  be  explained  later  in  this 

paper,  mo  r  e  enlightened  use  of  ma  n  a  g  e  r  i  a  I  expertise  in  the  earlier  stages 

of  the  shipbuilding  project  can  go  far  in  alleviating  construction 

p  r  o  b  I  e  ms  for  the  crafts  on  the  ship  and,  thus,  aid  in  i  mp  r  o  v  i  n  g  productiv¬ 

ity,  In  a  recent  presentation  to  the  Panel  on  Navy  Shipbuilding  at  the 
University  of  Virginia,  Mr,  William  E,  Haggett,  president  of  Bath  Iron 
Wo r k s ,  e mp h a s i  z e d  this  by  asserting  that  "the  key  to  achieving  shipbuild¬ 
ing  performance  improvements  begins  with  Management," 


‘John  R,  Hinrichs,  Practical  Management  for  Productivity,  (New  York:  Van 
Nostrand  Ri  nhol  d  Co,  1  9  7  8  ) ,  p.  x- xi , 


'William  E,  Haggett,  "Executing  the  Navy's  Surface  Combatant  Shipbuilding 
Program, "  Sixth  Annual  Seminar  of  the  Center  for  Oceans  Law  and  Policy, 
Uni  versi  ty  of  Vi  rgi  ni  a,  j  anuary  16,  1982, 
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A  survey  of  recent  develop  me nts  in  productivity  and  the  changes 
occuring  in  the  working  place  indicate  that  productivity  changes  are  begun 
at  the  management  and  supervisory  level,  The  Work  in  American  Institute 
listed  this  new  focus  as : 

Concepts  of  new  job  design  which  uses  team  work  and  project 
organizations  to  capitalize  and  maximize  the  strong  points  of 
the  individual  and  builds  upon  the  synergy  of  the  group, 

Increased  effective  use  of  incentives  and  feedback  to  increase 
productivity  where  more  goal -setting  processes  are  being  applied 
at  all  levels, 

Improved  human  resource  productivity  as  characterized  by  a  par¬ 
ticipative  ma n a g e me n t  approach  that  recognizes  most  e mp I  o y e e s  as 
responsible  mature  adults  who  react  positively  to  the  opportun¬ 
ity  to  have  some  degree  of  voice  in  their  own  destiny,  This  idea 
is  one  whose  time  has  come  and  requires  the  development  of 
ma  n  a  g  e  me  n  t  approaches  that  build  e  mp  I  o  y  e  e  i  n  v  o I  v  e  me  n  t  and  shared 
objectives, 

As  can  be  seen  from  this,  the  thrust  of  current  productivity  improve¬ 
ments  center  around  mo  r  e  effective  planning  and  the  increasing  i  n  v  o  I  v  e  me  n  t 
by  both  management  and  workers  to  jointly  address  productivity  issues, 
This  also  reflects  the  changing  social  norms  and  make-up  in  the  working 
place,  There  is  an  ever  decreasing  gap  between  the  educational  and 
intelligence  level  of  the  work  force  and  management,  Similarily,  as  the 
cost  of  technology  spirals  upward  and  the  price  of  new  capital  investments 
becomes  ever  more  prohibitive,  organizations  begin  to  realize  that  worker 
productivity  will  have  even  more  of  an  impact  on  revenues  and,  thus, 
profits,  The  old  concern  as  to  how  a  production  effort  will  effect  profits 
is  being  replaced  with  growing  concern  about  its  affects  upon  the  work 
force,  As  Hagget t  so  rightfully  noted: 

Perhaps  this  change  in  attitude  from  the  I960'  s  and 
19  7  0's  to  where  management  is  now  saying,  "We  will 
work  together  to  achieve  program  goals  and  object¬ 
ives,"  is  the  most  significant  r  e  f  o  r  ma  t  i  o  n  that  has 
taken  place  in  our  industry  --  for  without  this  atti- 
t  u  d  i  n  a  I  change,  other  r  e  f  o  r  ms  could  not  hope  to  pro¬ 
duce  desired  improvements. 

Unfortunately,  the  United  States  is  late  at  realizing  this,  japan's  climb 
to  the  top  of  the  industrial  world  has  been  greatly  enhanced  by  its  quality 
goals,  achieved  through  such  techniques  as  Quality  Circles  and  management 
concern  for  employee  welfare,  And,  this  growth  is  aided  by  management 
realizing  that  the  best  point  of  attack  for  improving  productivity  is  a 


Hi  nr  i  chs,  p,  xi  i 
Haggett,  p,  4, 
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knowledgeable,  dedicated,  and  technically  competent  first  level 
supervisor,  Likewise,  while  other  Western  countries  were  showing  declines 
in  productivity  and  growing  labor  unrest,  Germany  was  improving  its 
productivity  annually,  This  fact  was  aided  by  such  innovative  measures  as 
goal  setting  at  the  shop  level  and  participative  decision  making  by  both 
union  and  ma  n  a  g  e  me  n  t , 

Applications  of  these  concepts  need  not  be  left  to  just  elements 
within  an  industry  but  could  and  should  be  applied  to  all  areas  where  team 
work  and  joint  concern  for  a  project's  welfare  are  common,  This  definitely 
includes  the  gover  nment  /  DoD  contracting  arena,  especially  in  those  areas 
such  as  shipbuilding,  where  joint  efforts  in  R&D,  design,  and  weapon 
s  y  s  t  e  ms  integration  require  the  u  t  mo  s  t  in  cooperation,  In  the  Navy  ship- 
buildinng  process  there  are  three  major  areas  where  productivity  issues 
are  most  frequently  encountered,  These  areas  involve  ( 1 )  the  organization 
that  plans  and  designs  the  project,  ( 2 )  ma n a g e me n t  of  the  ship  production 
process,  and  (3)  the  management  of  the  program  itself,  especially  as  it 
applies  between  shipbuilder  and  Navy  Project  management, 


Organizational  Development 

Jay  Galbraith,  in  his  definitive  study  of  complex  organization 
designs,  put  forth  the  theory  that  "observed  variations  in  organizational 
f  o  r  ms  are  actually  variations  in  the  strategies  of  organizations  to  ( 1 ) 
increase  their  ability  to  preplan,  (2)  increase  their  flexibility  to  adapt 
to  their  inability  to  preplan,  or  (3)  decrease  the  level  of  performance 
required  for  continued  viability,"  He  goes  on  to  stress  that  the  driving 
force  to  such  organizational  designs  is  the  necessity  to  process  informa¬ 
tion  which  will  facilitate  task  accomplishment,  "As  the  volume  of  informa¬ 
tion  becomes  substantial,  the  organization  either  finds  ways  to  process 
the  information  or  discovers  ways  to  avoid  having  to  do  so,1'  Thus,  in  a 
decentralized  and  loosely  organized  organization,  key  informational 
elements  and  data  may  be  overlooked,  or,  the  necessary  information  may  not 
be  processed  to  the  right  managers  for  action  and  inclusion  in  its  goals  or 
objectives, 

This  problem  definitely  can  occur  during  the  design  phase  of  a  new 
shipbuilding  project  as  the  degree  of  informational  uncertainity 
increases,  Galbraith  defines  uncertainity  as  it  relates  to  organizational 
design  as  "the  relative  a  mo  u  n  t  of  i  n  f  o  r  ma  t  i  o  n  that  must  be  acquired  during 
task  p  e  r  f  o  r  ma  n  c  e ,  It  is  relative  to  the  a  mo  u  n  t  of  i  q  f  o  r  ma  t  i  o  n  required  and 
the  a  mo  u  n  t  already  possessed  by  the  organization,'1  Consequently,  if  the 
expertise  pertaining  to  the  produci  bi  I  i  ty  of  the  ship  is  not  apparent  or 


^  Jay  Galbraith,  Des  i  qni  nq  Compl  ex  Or  qani  z  at  i  ons ,  (Reading,  MA:  Addison- 
Wesl  ey  Publ i  shi  ng  Co, ,  1  9  7  3  ) ,  p,  4, 

6  Gal  br  ai  t  h,  p,  6, 

1  Gal  br  ai  t  h,  p,  5, 
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s  a  v  a  i  I  a  b  I  e  during  the  design  phase,  then  productivity  will  not  be  adequate¬ 
ly  considered  at  that  time,  This  would  be  a  result  of  this  issue  being 
"  0 .  B ,  E . "  due  to  the  gaps  in  technical  information  and  compressed  design 
schedule,  Consequently,  poor  design  phase  organizational  development 
adversely  affects  the  downstream  production  proccess, 


Management  of  the  Production  Process 

The  best  control  and  d  e  v  e  I  o  p  me  n  t  of  productivity  lies  in  the  ability 
of  the  water-front  supervisors,  This  is  in  keeping  with  Galbraith's  four 
alternatives  to  reduce  the  degree  of  uncertainty  (as  shown  by  the 
i  n  f  o  r  ma  t  i  on  that  has  to  be  processed).  This  process  is  based  upon  improved 
lateral  relations  where  lower  level  managers  solve  the  problem  at  their  own 
level  by  contacting  and  cooperating  with  their  peers  instead  of  referring 
it  upward  in  the  managerial  heirarchy,  However,  in  order  for  this  to 
happen  at  the  lower  supervisory  level,  the  organization  must  ensure  that  as 
much  knowledge  and  understanding  of  the  goals  and  objectives  of  the  pro¬ 
duction  process  is  made  available  to  their  waterfront  supervisors,  The 
success  of  Japan's  Quality  Circle  program  is  a  derivative  of  this  concept, 
The  production  process  must  be  adequately  engineered  and  planned  before 
the  lateral  relations  concept  can  be  successfully  applied,  Likewise,  the 
first  line  supervisor  must  be  thoroughly  trained  and  possess  the  required 
managerial  skills  to  resolve  problems,  motivate  the  workers,  and  coordi¬ 
nate  with  his  peers,  The  result  of  this  would  be  the  placing  of  responsi¬ 
bility  for  productivity  improvements  at  the  level  where  productivity 
occurs,  The  end  result  would  be  a  decrease  in  informational  processing  and 
corrective  actions  by  upper  level  ma n a g e r s ,  thereby  freeing  mo r e  of  their 
valuable  t  i  me  to  developing  better  engineering  plans  and  ensuring  that  the 
waterfront  supervisors  have  the  best  design  packages  to  work  with, 
Similarily,  these  upper  level  managers  will  be  better  able  to  address  major 
issues  whose  resolution  involve  more  intricate  and  complex  coordinating 
among  the  work  force, 


Management  of  the  Project 

One  of  the  major  problems  affecting  both  cost  and  schedule  of  modern 
weapon  systems  acquisition  is  the  concurrency  of  development  and  produc¬ 
tion  required  to  meet  both  time  and  fiscal  constraints,  The  successful 
resolution  of  this  d e ma n d s  mo r e  c u s t o me r  (in  this  case,  the  g o v e r n me n t  and 
contractor)  cooperation,  understanding  and  i  n  v  o  I  v  e  me  n  t ,  In  its  a  1 1  e  mp  t  s 
to  meet  the  strategic  and  tactical  specifications  for  its  weapon  system, 
military  agencies  are  constantly  evaluating  the  technology  and  designs  for 
its  equipment,  Unless  there  is  cooperation  between  the  manufacturer  and 
the  government  sponsor,  this  constant  change  process  will  have  adverse 
impacts  on  both  planning  and  productivity,  not  to  mention  cost,  Just  as  it 
is  important  to  have  the  most  competent  and  knowl  egeabl  e  team  developing 
the  ship  design,  it  is  just  as  crucial  to  have  the  proper  technical 
expertise  in  the  Navy  project  organization  to  ensure  that  budget  and  engi¬ 
neering  change  proposals  will  not  impact  the  productivity  improvements 
gained  from  the  prior  design  planning  phase  and  from  the  placing  of  top 
notch  supervisors  at  the  waterfront,  Experience  has  shown  that  even  when 
design  engineering  gets  an  acceptable  package  down  to  the  waterfront, 
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a  high  percentage  of  Navy  required  rework  due  to  ECPs  results  in  both  lost 
time  and  man-hours,  This  culminates  in  frustration  for  the  work  teams  who 
receive  no  credit  toward  construction  progress  or  goals  as  a  result, 
Qualified  ship  production  engineers  must  be  an  integral  part  of  the  Navy's 
management  process  in  order  for  the  Navy  to  actively  contribute  to  produc¬ 
tivity  instead  of  becoming  a  hinder  a  nee, 


II  PRODUCTIVITY  ISSUES 


As  has  been  previously  discussed,  productivity  improvements  must  be 
initiated  at  the  management  level,  Part  of  the  problem  in  improving 
productivity  lies  in  creating  an  awareness  of  the  areas  where  productivity 
is  being  impacted,  whether  through  organizational  design,  informational 
overload,  lack  of  properly  trained  managers  at  the  waterfront  level,  or 
inexperienced  technical  insight  as  to  impacts  caused  by  program  deci si ons, 
Three  areas  where  productivity  issues  are  apparent  are  the  (1)  early  design 
phases,  (2)  Navy  project  management,  and  (3)  waterfront  management  rela¬ 
tions  hi  ps  wi  t  h  t  he  s  hi  pbui  I  der , 


Design  Development  Issues 

As  Hinrichs  pointed  out,  effective  job  design  encompasses  putting  the 
proper  skill  mix  together  so  that  there  is  a  balanced  use  of  an  organiza¬ 
tion's  human  resources,  Galbraith  stressed  the  importance  of  effective 
organizational  d  e  v  e  I  o  p  me  n  t  such  that  resolution  of  uncertainty  is  achieved 
at  the  lowest  levels,  thereby  freeing  an  organization's  upper  levels  to 
address  mo r e  global  issues,  These  c o mp o n e n t s  of  productivity  have  direct 
application  in  the  Navy's  ship  design  community  where  frequently  concern 
for  p  r  o  d  u  c  i  b  i  I  i  t  y  in  design  is  often  overtaken  by  mo  r  e  pressing  d  e  ma  n  d  s  of 
schedule  and  s  y s  t  e ms  integration  goals,  Wi  1 1  i  a m  H a g g e 1 1 ,  president  of 
Bath  Iron  Wo r  k s ,  feels  strongly  that  by  placing  e mp h a s i  s  on  developing 
productivity  enhanced  designs,  it  will  contribute  greatly  to  the  overall 
p  e  r  f  o  r  ma  n  c  e  in  ship  construction:  "We  are  convinced  that  mo  r  e  p  r  o  d  u  c  i  - 
bility  emphasis  in  the  Navy's  early  desigi  process  is  not  only  desireable 
but  feasible  given  present  technology,"  He  goes  further  to  state  that 
such  efforts  will  result  in  more  cost  effective  ships  which  will  be  built 
in  less  time  and  requiring  less  from  the  more  skilled  construction  workers, 
And,  since  most  of  a  work  force's  skilled  craftsmen  are  frequently  in  a 
supervisory  role,  this  will  also  allow  them  to  spend  more  time  on  produc¬ 
tivity  i  mp r o v e me n t  s  at  their  level, 

In  addition  to  Galbraith's  studies  on  organizational  development  and 
its  impact  on  informational  processing,  other  studies  have  also  high¬ 
lighted  the  fact  that  an  organization's  hierarchical  structure  acts  as  a 
h  i  n  d  e  r  a  n  c  e  or  aid  to  resolving  p  r  o  b  I  e  ms  and  addressing  ma  j  o  r  issues,  In  a 
decentralized  organization,  as  exsists  where  various  projects  are  ongoing 
simultaneously,  an  informational  processing  gap  exists  between  the  upper 


Hinrichs,  p,  xi 
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and  lower  levels  of  management,  The  ability  and  resourcefulness  of  the 
teams  working  on  the  individual  projects  are  not  benefited  by  a  definite 
and  concise  set  of  objectives  and  priorities,  Likewise,  the  approach  to 
each  team's  task  is  ultimately  flavored  by  the  individual  technical  talent 
within  each  group,  Unless  upper  level  management  takes  the  initiative  to 
establish  the  overall  goals  and  objectives  for  the  organization, 
especially  as  they  pertain  to  productivity,  then  there  will  be  little  or  no 
lateral  contact  on  this,  as  well  as  possible  informational  overload  in  the 
upper  levels  resulting  from  the  vertical  passing  of  problems  upward  for 
resolution,  The  Navy  design  community  can  ill  afford  to  overlook  such 
critical  issues  as  productivity  impacts  of  designs  simply  because  it  does 
not  have  the  proper  technical  team  mix  or  an  inadequate  structure  to 
address  the  major  production  planning  issues  and  objectives,  Failure  to 
involve  knowledgeable  and  technically  experienced  production  engineers  in 
the  design  phase  has  resulted  in  short-sighted  designs,  whose  schedule  has 
been  met,  but  has  caused  delays,  rework,  and  frustration  in  the  shipyard, 
This  aspect  of  the  design  phase  failure  to  evaluate  productivity  impacts 
will  have  a  ripple  effect  throughout  the  production  process,  The  engi¬ 
neering  department,  if  it  is  properly  considering  pr  oduc  i  bi  I  i  t  y,  will  have 
to  review  and  identify  those  areas  requiring  redesign,  This  in  turn  will 
impact  the  timely  submission  of  producible  plans  to  the  waterfront,  Those 
areas  not  properly  identified  and  corrected  will  result  in  unnecessary 
rework  and  delays  by  the  craftsmen,  This  in  turn  will  cause  the  ship's 
work  force  to  waste  valuable  time  and  energy  that  results  in  lost  oppor¬ 
tunity  for  them  to  gain  on  their  own  productivity  goals,  And,  since  rework 
results  in  0%  contribution  to  physical  progress,  the  overall  schedule 
progress  of  the  vessel  under  construction  will  suffer,  Finally,  the  Navy 
winds  up  paying  for  labor  to  correct  design  deficiencies  that  may  have  been 
contributed  by  its  own  design  community,  But,  more  importantly,  the  morale 
and  efficiency  of  the  work  force  will  suffer,  This  loss  in  motivation 
could  conceivably  carry  over  into  other  aspects  of  the  construction 
process  and  further  erode  productivity  goals,  As  Mr,  Haggett  so  aptly 
states,  "With  quality  work  performed  on  the  front-end,  even  average 
mechanics  can  succeed,  but  if  front-end  work  is  mediocre,  the  best 
mechanics  in  the  world  cannot  produce  a  high  quality  ship  at  low  cost  and 
on  schedule  Truly,  front  end  performance  has  a  huge  impact  on  final 
results," 


Shipyard  Management  Issues 

Wh  e  n  h  u  ma  n  resource  ma  n  a  g  e  me  n  t  began  to  gain  attention  as  a  mo  r  e 

likely  approach  to  motivate  employees,  and  thus  improve  productivity, 
several  theories  evolved  that  point  out  the  basic  requirements  to  this 

technique,  McGregor's  Theory  Y  (  1  9  5  7  )  maintained  that  the  lack  of  employee 
mo t  i  v a t  i  o n  can  not  be  cured  purely  through  the  outdated  ma n a g e me n t  control 
of  reward  (e.g,  money)  and  punishment,  but  by  management's  attempts  to 
provide  a  more  participative  and  humane  environment,  Ma  s  I  o  w1  s  (  1  9  5  4  ) 

earlier  work  on  need  heirarchy  supported  the  development  of  Theory  Y  by 

asserting  that  a  man  is  motivated  by  basic  needs  which  exist  and  can  be 


10  Haggett,  p,  6 
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fulfilled  through  work,  This  important  concept  implies  that  work  is  a 
critical  means  by  which  a  person's  life  goals  can  be  realized,  Conse¬ 
quently,  if  management  establishes  working  conditions  and  environments  to 
meet  these  physiological  and  psychological  needs,  workers  will  be  more 
mo  t  i  v  a  t  e  d  and  dedicated  to  realizing  the  organization's  goals,  such  as 
improving  productivity,  These  major  post-war  changes  have  had  significant 
impact  upon  how  an  organization  performs,  and  reflects  the  increasing 
mental  and  technical  capabilities  of  the  modern  work  force,  Today's  work 
force  not  only  wants  to  feel  an  integral  part  of  the  overall  project,  but, 
has  the  ability  to  see  where  management  is  not  doing  its  share  as  far  as 
planning  and  supervising  the  efforts  to  reach  goals  and  objectives,  More 
recently,  Dr,  Edwin  Locke  at  the  Science  of  Productivity  Conference  in  1981 
put  forth  a  more  up  to  date  view  in  what  he  terms  as  Theory  V,  reflecting 
the  more  recent  developments  in  work  motivation,  Theory  V  addresses  the 

role  of  needs  and  values  in  guiding  action;  the  role  of  value  attainment 
in  job  satisfaction  and  productivity;  the  role  of  mo n e y  and  goal  setting  as 
motivation  of  job  performance;  techniques  for  motivating  the  utilization 
of  knowledge  in  implementing  goals;  and  the  role  of  social  factors  as 
motivators  and  demotivators  of  job  performance,  All  this  attention  and 
academic  research  point  up  to  an  organization  recognizing  that  the  leader¬ 
ship  and  motivation  of  its  work  force  represents  its  best  resource  for 
producing  at  more  productive  levels  and  cost  effective  manners,  The  most 
visible  example  of  this  is  again  the  practice  shown  by  Japan,  Here,  the 
crux  of  all  ma n a g e me n t  initiatives  and  plans  are  based  upon  the  team 
leaders  on  the  plant  floor,  These  team  leaders  organize  and  supervise 
their  fellow  employees  to  accomplish  goals  and  objectives  which  they  have 
established  to  accomplish  the  company's  plan,  There  is  considerable 

formal  interaction  between  management  and  the  work  force  through  these 
supervisors  and  their  Quality  Circles  (QC)  groups,  This  approach  has 

definitely  benefited  Japan  with  products  of  the  highest  calibre  and  cost 
effective  production, 

With  these  new  ideas  in  mind,  the  shipyard  management  will  come  to  see 
that  the  most  critical  element  in  productivity  improvements  is  the  water¬ 
front  first  line  supervisor,  This  person  represents  the  shipbuilder's 
most  i  mp  o  r  t  a  n  t  i  n  v  e  s  t  me  n  t  in  me  e  t  i  n  g  schedules,  resolving  issues,  and 
motivating  the  workforce,  The  mechanic  on  the  waterfront  has  had,  out  of 
necessity,  to  become  more  technically  capable  to  accomplish  the  highly 
complex  tasks  required  of  the  Navy  man-of-war,  This  new  breed  of  shipyard 
worker  is  no  longer  just  satisfied  to  make  ends  meet;  he  or  she  is  looking 
for  benefits,  better  working  conditions  and  a  leadership  to  which  they  can 
relate,  Based  upon  his  or  her  technical  expertise,  the  first  line  super¬ 
visor  is  responsible  for  translating  plans  into  sub- systems  which  eventu¬ 
ally  provide  a  very  complex  man-of-war,  The  first  indication  of  problems 
in  the  designs  of  work  packages  will  be  most  likely  identified  by  this 
person,  Because  the  supervisor  works  directly  with  the  work  force,  he  is 
the  most  capable  of  understanding  their  problems  and  difficulties,  and 
resolving  these  roadblocks  to  productivity,  The  lowest  level  manager 
working  with  the  work  force  represents  the  image  and  understanding  that 
ship's  labor  have  of  shipyard  management  and  its  ability  to  plan 
effectively, 


"Dr,  Edwin  A,  Locke,  "A  New  Look  at  Work  Motivation:  Theory  V,  " 

Presentation  at  the  Science  of  Productivity  Conference,  Washington,  D,  C, 
November  1981, 
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The  changing  nature  of  the  modern  work  force  requires  that  managers  be 
more  attuned  to  the  human  side  of  labor  and  be  more  sensitive  to  their 

needs  and  work  requirements,  The  current  work  force  is  more  intelligent 
and  perceptive  to  poor  ma n a g e me n t  as  displayed  through  their  planning  and 
control  capabilities,  Today's  work  force  is  more  motivated  by  participa¬ 
tive  management  than  the  traditional  authoritarian  approach,  The  best 
technician  or  skilled  craftsman  may  not  always  represent  the  best  super¬ 
visor,  In  addition  to  losing  a  productive  worker  by  promoting  to  manage¬ 
ment  positions,  productivity  may  be  further  impacted  by  the  lack  of  manage¬ 
ment  skills  he  or  she  possess,  Shipyard  managers  must  evaluate  their 

potential  supervisors  as  to  their  ability  to  apply  two  dimensional 
thinking;  to  plan  and  resolve  p  r  o  b  I  e  ms ,  and,  mo  r  e  i  mp  o  r  t  a  n  1 1  y ,  their 

capacity  to  be  decisive  and  innovative  toward  productivity  goals, 

Inefficient  or  poor  first  level  ma n a g e me n t  creates  mo r  e  p r  o b I  e ms  for 
the  subsequent  levels  of  shipyard  management,  The  first  level  manager  must 
be  capable  of  understanding  and  carrying  out  the  goals  and  objectives  of 
the  ship  construction  process,  Concentrating  only  on  the  immediate  work  is 
one  d  i  me  n  s  i  o  n  a  I  and  prohibits  long  term  productivity  gains,  If  upper  level 
management  fails  to  involve  the  waterfront  supervisors  in  the  company's 
goals  and  objectives,  these  people  will  not  be  able  to  translate  such 
objectives  to  the  work  force  which  ultimately  is  responsible  for  the 
achievement  of  those  goals.  Upper  level  management  which  fails  to 
appreciate  the  impact  that  waterfront  supervision  has  upon  productivity 
will  invariably  be  contributing  to  the  failure  to  achieve  their  own  objec¬ 
tives,  Upper  level  managers  are  charged  with  providing  both  structure  and 
information  to  the  lower  level  management  team,  Failure  to  rely  upon  the 
more  skilled  waterfront  supervisor  to  solve  technical  problems  will  cause 
non-productive  solutions  and  possible  decreases  in  mo  t  i  v  a  t  i  o  n  and  mo  r  a  I  e , 
Failure  to  involve  waterfront  supervisors  in  the  planning  process  also 
lends  itself  to  inefficiency  and  non-productive  goals  as  well  as  setting 
the  stage  for  further  construction  problems,  Galbraith  highlighted  this 
fact  in  his  analysis  on  making  lateral  processes  effective  and  improving 
proj  ect  organi  zat i  ons: 

At  least  a  substantial  minority  of  the  work  force 
must  consist  of  managers  who  will  subsequently  be  held 
responsible  for  the  implementation  of  the  project 
plans  and  goals  ,,,  the  participation  of  line  managers 
is  essential  if  task  forces  or  t  e  a  ms  are  to  reduce 
information  overlaods,  This  means  the  group  must 
arrive  at  an  action  decision,  Therefore,  the  manager 
who  is  responsible  for  implementing  the  action,  must 
participate,,,  If  an  action  decision  is  to  be 
reached,  the  participants  must  have  the  i  n f  o r  ma t  i  o n 
relevant  to  the  decisions  with  which  the  group  is 
charged,  The  appropriate  solution  is  to  have  lower- 
level  personnel  represent  the  department,  These 
people  are  usually  first  -  and  second-level  technical 
people,  They  are  the  ones  in  day-to-day  contact  with 
the  technology  and  techniques  , 
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Navy  Management  Issues 

The  structure  and  organizational  design  of  a  Navy  Project  Office 
lends  itself  to  the  develop  me  nt  of  good  technical  and  participative 
management  approaches,  A  Navy  Project  Office  compares  favorably  to  the 
three  basic  design  strategies  Galbraith  maintains  will  provide  sufficient 
impetus  to  successful  task  completions,  Thus,  a  typical  shipbuilding 
proj  ect  of f i ce  is  based  upon: 

0  the  creation  of  self  contained  tasks  (such  as  the  ILS  or  Produc¬ 

tion  Management  sections)  which  concentrate  their  efforts  on 
specific  technical  issues, 

0  i  n  v  e  s  t  me  n  t  s  in  various  vertical  i  n  f  o  r  ma  t  i  o  n  s  y  s  t  e  ms  (such  as  a 

production  information  management  system  or  project  risk 

s  y  s  t  e  ms ) , 

0  and,  the  encouraging  of  lateral  relationships,  (as  shown  by  the 

interactions  between  sections  as  well  as  between  project 
managers  and  their  peers  at  both  the  shipyard  and  SUPSHIP), 

However,  whenever  under st af f  i  ng  or  poor  planning  weakens  one  of  these 
elements,  as  happens  when  technically  less  qualified  managers  fill  the 
production  ma  n  a  g  e  me  n  t  position,  then  even  the  best  intentions  can  result 
in  complications  with  productivity  plans.  Navy  managers  who  try  to 
forcibly  "direct"  their  areas  of  the  project  without  fully  understanding 
the  nature  and  p r  o b I  e ms  of  shipbuilding  processes  often  c o mp I  i  c a t  e  the 
attempts  to  improve  productivity,  Quick  fixes  and  decisions  on  potential 
problems  without  more  comprehensive  analyses  that  are  forced  on  the  ship¬ 
builder  will  invariably  defeat  any  long  term  gains,  Navy  project  managers 
must  establish  solid  t  earn  r  el  at  i  ons  hi  ps  with  their  shipyard  counterparts 
and  work  together  to  resolve  issues  leading  to  successful  productivity, 
Adversarial  roles  only  break  down  communication  and  lower  morale, 

Navy  management,  through  neglect  of  proper  production  planning,  finds 
t  h  e  ms  e  I  v  e  s  spending  mo  r  e  of  their  t  i  me  trying  to  explain  schedule  slip¬ 
pages  and  cost  overruns  than  concentrating  on  how  the  Navy  and  the  ship- 
)uilder,  together,  can  stick  to  and  achieve  their  schedule  and  budget 
goals,  Failure  to  adequately  understand  shipbuilding  production  processes 
will  lay  the  foundation  for  making  counter  productive  judgements 
concerning  design  and  construction  options, 

In  addition  to  possessing  sufficient  technical  knowledge,  Navy 
managers  who  do  not  have  a  systematic  and  thorough  data  analysis  and 
pr  obi  em  i  dent  i  f  i  c  at  i  on  process  will  not  be  able  to  fully  capitalize  on  the 
abundant  data  and  information  they  receive,  This  in  turn  will  prohibit 
their  understanding  of  the  production  process,  Also,  unless  Navy  managers 
establish  a  good  and  solid  working  relationship  with  the  shipbuilder's 


Ga I  br  a  i  t  h,  p,  19 
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managers,  the  quality  and  quantity  of  their  information  is  subject  to 
decline  as  a  result  of  a  lack  of  understanding  of  the  Navy  manager's  needs 
and  of  poor  communication,  Navy  managers  must  possess  a  comparable  level 
of  expertise  with  their  shipbuilder  counterparts  or  the  communication  pro¬ 
cess  so  vital  to  good  teamwork  will  never  materialize,  This  aspect  cuts 
across  the  entire  spectrum  of  knowledgeable  exchange  and  joint  resolution 
of  p r  o b I  e ms  affecting  productivity, 


III  SUMMARY 

Increasingly  greater  emphasis  is  being  placed  upon  improving  produc¬ 
tivity  through  innovative  ma n a g e me n t  techniques,  To  be  able  to  achieve 
these  improvements,  management  must  adopt  a  more  humanistic  approach  with 
their  work  force,  develop  participative  environments,  and  further  develop 
their  technical  expertise  in  order  to  facilitate  the  overall  communication 
process, 

We  have  not  sufficiently  recognized  the  direct  relationship  of  h u ma n 
factors  engineering  and  mo t  i  v a t  i  o n  on  productivity,  "The  results  of  these 
conditions  in  the  labor  market  of  Japan  are  that  shipyard  workers  are 
company-  or  i  ent  ed,  committed  to  long  t  er  m  empl  oyment ,  and  highy  regarded  by 
their  peers,  High  worker  productivity  can  therefore  be  understood,,, 
Wi  t  h o u t  consideration  of  these  vital  e I  e me n t  s ,  centered  around  h u ma n e  use 
of  h u ma n  beings,  any  a s s e s s me n t  of  shipbuilding  technology,  functional 
management,  and  production  processes,  will  find  only  partial  definition 
the  system  under  review  with  incomplete  findings  and  conclusions.** 
three  critical  areas  where  these  factors  can  be  addressed  are  in  the 
engineering  design,  production  and  Navy  management  phases,  The  issues 
identified  in  this  paper  can  all  be  related  to  impacting  productivity  and 
are  subject  to  change  for  the  better  if  productivity  and  sound  ma n a g e me n t 
can  be  embr aced  as  a  single  entity, 


^  R  a  y  mo  n  d 
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